Extraction and preliminary characterization of maturation-promoting factor from starfish oocytes.
Cytoplasm of maturing starfish oocytes possesses a factor which induces maturation upon injection into immature oocytes. Such maturation-promoting factor (MPF) was extracted from maturing oocytes of Asterina pectinifera and characterized preliminarily. After 1-methyladenine (1-MeAde) treatment, maturing oocytes were packed in a centrifuge tube to remove jelly and excess medium, and then crushed by centrifugation. The turbid supernatant was homogenized with a buffer containing NaF, Na-beta-glycerophosphate, ATP, EGTA and leupeptin, followed by centrifugation. MPF extracted in the supernatant was purified partially by ammonium sulfate precipitation, hydrophobic chromatography on pentyl-agarose and gel filtration on Sephacryl S-300. The final material induced maturation in the recipient starfish oocytes when 0.5 ng of protein was injected in a volume of 400 pl. The maturation response included germinal vesicle breakdown, and formation of polar bodies and egg pronucleus. Such MPF preparation induced maturation in oocytes of Xenopus laevis as well. Further, starfish MPF was found to be a heat-labile protein; its molecular weight (MW) was estimated as 300 X 10(3) D by gel filtration and its sedimentation coefficient value as 5S by centrifugation on sucrose density gradients.